Evaluation of Polycaprolactone/Gelatin/Chitosan Electrospun Membrane for Peritoneal Adhesion Reduction.
In this study, a novel antiadhesion membrane made of polycaprolactone, gelatin, and chitosan was fabricated using the electrospinning technique. A series of polycaprolactone/gelatin/chitosan (PGC) electrospun membranes with different amounts of chitosan (0%, 0.5%, 1%, and 2% in weight percentage) was synthesized. The physicochemical properties and biocompatibility of the fabricated membranes were examined and compared with the aim to select an effective antiadhesion membrane. Scanning electron microscopy showed that these 4 electrospun membranes had similar fiber diameter and pore area, with no statistical differences between them. Furthermore, the contact angle decreased with increased chitosan content, indicating that chitosan may contribute to increased hydrophilic properties. The in vitro degradation test revealed that the higher chitosan content corresponded to a lower degradation rate in PGC membranes within 7 days. All PGC membranes exhibited similar cell proliferation; however, cell proliferation was lower than tissue culture polystyrene (P < 0.05). To compare antiadhesion ability, the adhesion between the cecum and abdominal wall was created in a rat model. Assessment after implantation of electrospun membranes revealed that PGCs with higher chitosan content (PGC2) had better antiadhesion effects, as evaluated by an adhesion score at day 14 postsurgery. Thus, PGC2 was effective in reducing the formation of tissue adhesion. Therefore, PGC electrospun membrane may provide a potential peritoneal antiadhesion barrier for clinical use.